Alfalfa Insect Update: 2021 Growing Season
Lee Townsend
UK Extension Entomologist (ret)

Alfalfa weevils (AW) and fall armyworms (FAW) were newsmakers for very different reasons during the
2021 alfalfa growing season. An AW control failure with a pyrethroid in Kentucky drew attention to
practices to manage insecticide resistance. A regional outbreak of FAWs resulted in significant damage
to alfalfa and grasses along with a reminder of the unpredictable nature and difficult detection of this
pest. While there are several effective FAW control options, it is challenging is to detect infestations in
time to act.
Alfalfa weevils
The AW has significantly impacted production in the US following its arrival in the
1950’s and subsequent spread. Research has resulted in development of good
treatment guidelines, evaluation of chemical and cultural control methods, and
establishment of effective biological control agents (tiny wasps). However,
investigation of control failures has led to identification of insecticide resistance in some localized weevil
populations.

Insecticide resistance is a change in the sensitivity of a pest population to a pesticide, resulting in the
failure of a correct application of the pesticide to control the pest. Resistance is the result of a selection
process. Individuals in a population have an inheritable characteristic that allows them to survive
exposure to a group of chemicals with a specific MOA. If the selection pressure is maintained, a high
proportion of the population ends up carrying the factor and products in the group are no longer
effective. Control practices must be adjusted, including using insecticides with different MOAs.

A report was received in 2021 of high levels of alfalfa weevil larvae still present after an application of l‐
cyhalothrin (Warrior) insecticide in Kentucky. This failure was associated with a 20‐year history of
pyrethroid use for weevil control. Resistance to l‐cyhalothrin has been seen or suspected recently at
specific locations in western states.
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AW 24‐h % mortality ‐ lab study (Bessin 2021)
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A test by UK extension entomologist Dr. Ric Bessin (graph above) demonstrated a lack of control with l‐
cyhalothrin insecticide while products with other modes of action were effective.

Factors affecting insecticide resistance in the AW
For
Continued pressure with a single MOA
Lack of extreme cold winter temperatures – greater winter survival = more larvae
Limited, expensive rotation options, new more selective insecticides for alfalfa target aphids and may be
less effective against weevils
Against
One generation per year – slow increase in resistant individuals
Limited movement of adult weevils – slow spread of resistance in an area

Mode of
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1
3
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Selected insecticides labeled for alfalfa weevil control
Brand name
Comments
Sevin, Lannate, Malathion,
Imidan
Baythroid, Declare, Warrior II,
Mustang Maxx, Fastac, Ambush,
Pounce, Pyganic
Stewart
Besiege

Quick knockdown, short residual, temperature
sensitive
Quick knockdown, longer residue, effective at
cooler temperatures
Good coverage important
Same rates as Warrior II
MOA 28 – caterpillar control only
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Recommendations

Do not make preventive applications, use treatment guidelines ‐ larvae in >25% tips
Rotate MOA – avoid repeated l‐cyhalothrin application
Harvest 1st cutting early, if practical. Watch for timely regrowth
Biological control is functioning but responds slowly
Winter grazing, if practical, Alfalfa‐grass mix, if practical
Fall armyworms
FAWs are sporadic pests that occasionally cause extensive damage
to crops. This semi‐tropical species lacks a diapause stage needed
for survival in areas with freezing winter temperatures.
Consequently, a killing frost signals their end in the state. These
insects survive the winter in southern Texas and Florida and move
northward on spring weather fronts. Fall armyworm moths usually
are first detected in Kentucky around mid‐July and remain active until a killing frost. There appear to be
2 generations in Kentucky.

There are 2 strains of the FAW. They are identical in appearance but have
different host plant preferences. Larvae of the corn strain are usually found
on corn, sorghum, and cotton. The rice strain feeds on rice, alfalfa, and turfgrass. Fortunately, males of
both strains are attracted to the same pheromone trap lure, which helps with population monitoring.

The FAW life cycle from egg to adult takes about 1 month. About 2‐1/2 weeks of that is spent as a
caterpillar. These worms feed at night and remain hidden under soil or surface debris during the day so
it takes careful, close examination to find feeding by small larvae. Most of the feeding occurs in the last
3 to 4 days of the last larval stage. Consequently, damage appears overnight. Mature caterpillars enter
the soil to pupate and emerge as adults 10 to 14 days later.
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Detecting FAW activity
It is difficult and time‐consuming to detect FAW eggs or small larvae on plants.
However, male moths respond to pheromone traps and capture numbers can alert us to
their presence and relative abundance. Presumably, females follow the same pattern.

Many states use pheromone traps to detect FAW activity. Traps are run at the UKREC Princeton and
Lexington each year, the counts are reported in Kentucky Pest News. It is not possible to correlate
numbers with potential damage levels but the numbers captured can be used to know when to look
carefully.

The table below shows total annual FAW moth captures at Princeton from 2014 to 2017. There is great
fluctuation in numbers, illustrating variability from year to year. In addition, a high catch does not
guarantee an outbreak.

FAW total moth captures by year UKREC ‐ Princeton

Year
# moths

2021
1,259

2020
1,236

2019
16

2018
41

2017
8

2016
1,869

2015
22

2014
548

A graph of the 2021 FAW trap
catches from Princeton shows that
some male moths were active by
late June. They could be offspring of
ones that arrived earlier, or they
may have just arrived. A prolonged
moth flight that lasted from mid‐ to
late July. This is likely to be the
event that produced the damage. A
flight in September may be the
offspring of the July activity.
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2020 Fall armyworm flight ‐ Princeton
Sept wk 4
Sept wk 2
Aug wk 4
Aug wk 2
Jul wk 4

The 2020 trap catch was similar in
number to 2021 but peak flight
pattern was different and later in the
season. There was no widespread
outbreak in alfalfa or pastures in
2020.

Jul wk 2
Jun wk 4
Jun wk 2

The largest total capture during the
period from 2014 to 2021 came in
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2016. The graph was very similar to
2021. Alerts were distributed in Ky
Pest News but there were no reports of extensive damage as a result of the large flight.
May wk 4

Improving FAW detection

July thru August is FAW “season”, the time to monitor news about moth flight.
Watch ag news from the south and southwest – are there problems in forages & turf? This signals the
rice strain, that attacks alfalfa.
Follow the KPN moth counts and keep up with the trend
Watch for “green‐up” after planting. Be suspicious of “fading” areas and investigate carefully.
Try the red flag egg sampling tactic.

Female FAW moths are not picky about where to lay their eggs. It doesn’t have to
be a plant. 4” x 5” red plot flags on 21” long wires seem to be just fine. Use
groups of about 10 flags, spaced about 1 yard apart. Place them when the
pheromone trap catch goes up. Check the flags for egg masses. Small larvae
should be active about 7 to 10 days after masses are found.
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Masses of about 200 FAW eggs are placed on surfaces and usually
covered with some scales from their wings. It is unlikely that many
other moth species will lay there eggs on the flags.

When checking brown areas for FAW, look at edges of brown circles next to green areas . Worms tend
to disperse outward as they feed so brown areas will expand. Look in the soil and under surface debris,
worms hide there during the day.
A number of insecticides are effective against small‐ to medium‐size caterpillars but it is a challenge to
detect infestations of ¾‐inch or smaller worms. Often, caterpillars are in their final larval stage by the
time an infestation is discovered. Larger caterpillars are harder to kill and may have completed most of
their feeding.

Resources

Kentucky Pest News insect trap catches
Current insecticide recommendations for alfalfa, clover, and forages
https://entomology.ca.uky.edu/files/recs_0/ent17‐alfalfa.pdf

Insecticide resistance in alfalfa weevil and related implications in other alfalfa insect pests.
https://alfalfa.ucdavis.edu/+symposium/proceedings/2019/Articles/WeevilResistance_Rethwisch_Articl
e.pdf

86

